Case Report
A 56-year-old female presented to the Emergency Department after a fall. The patient reported that she had been having a fever for the last 2 days and there was associated dizziness which led to the fall. There was no loss of consciousness or head injury secondary to the fall. She also reported a nonproductive cough, several episodes of non-bilious, non-bloody vomiting, and two episodes of diarrhea.
The patient's past medical history was that of chronic ischemic heart disease; type two diabetes mellitus, hyperlipidemia and hypertension. She did not have any known drug allergies. She denied drinking alcohol, smoking or use of any illicit drugs. Her travel history including traveling to India three months ago. On physical examination she looked diaphoretic, lethargic and in pain, with a blood pressure of 125/95 mmHg, pulse rate of 127 beats per minute, respiratory rate of 20 per minute, oxygen saturation of 97% on room air and a temperature of 39. 7°C. An abdominal examination revealed that she was tender in the right lower quadrant and right upper quadrant with no rebound tenderness or guarding, and Murphy's sign was negative. Examination of the other systems did not reveal any abnormalities.
Based on the clinical history and examination the working diagnosis of pneumonia and possible acute appendicitis or diverticulitis was made. She was given intravenous normal saline fluid, intravenous antibiotics and analgesia. The electrocardiogram showed sinus tachycardia with nonspecific T wave inversion. The chest X-ray showed clear lungs fields and the heart size was normal. A renal panel, liver panel, full blood count, C-reactive protein, prolactin, and urine analysis were ordered. The patient had transaminitis, markedly raised inflammatory markers, and thrombocytopenia. The patient's lab results are shown in Table 1 .
Patient was sent for a computed tomography (CT) of the abdomen and pelvis with intravenous contrast to rule out appendicitis or diverticulitis. Figure 1 shows the CT findings for this patient. The results showed a linear radio dense foreign body within the hepatic segment, most likely a fishbone with the site of perforation possibly being the distal stomach. Surrounding the foreign body there is a well-defined hypodense region suggestive of a phlegmonous area of inflammation measuring 9.4 × 7.0 cm. No subcapsular hematoma, intra-abdominal free fluid or pneumoperitoneum was present.
The patient was then admitted to the general ward and was treated conservatively with intravenous antibiotics for 15 days. She was initially started on Ceftriaxone and Metronidazole and subsequently switched to Piperacillin/Tazobactam on Day 4 of illness. On day 10 of admission, the patient went for a repeat CT of the abdomen and pelvis and it was found that the abscess had significantly increased in size and a percutaneous catheter was inserted at this time. On day 18 the abscess was still the same size and the patient continued to spike fevers so the patient underwent open liver abscess drainage which showed a heterogeneous abscess in segment 4 extending to segment 8, but no liquid abscess was seen and no foreign body could be found. On day 27 a repeat CT of the abdomen and pelvis was done, because the patient was still spiking fevers, showing pockets of residual collection in right lobe of the liver with a foreign body still present and then a new percutaneous drain was placed. On day 29 the drain was removed because the drain output had dropped. An ultrasound was performed of the liver on day 34 and there was an illdefined heterogenous hypoechoic area noted in the liver extending from segment 4 to 8. There was no new focal hepatic lesion. The repeat ultrasound on day 44 was done and the abscess cavity was now smaller and there was still a remnant foreign body.
The patient was successfully discharged asymptomatic on day 55. The patient remained well on follow up. She had repeat ultrasounds done at 1 month and 3 months post discharge which showed a heterogeneously hypoechoic area which had decreased in size but still had the fishbone present.
Discussion
The formation of liver abscess secondary to a foreign body ingestion is extremely rare. Most foreign bodies that are ingested pass through the gastrointestinal tract within 1 week [1] . There are a variety of foreign bodies that are ingested that have caused liver abscess. The foreign bodies ingested range from toothpicks, fishbone, needles, chicken bones, pens, and dentures. Toothpicks are the most common foreign body ingested followed by fishbones [1] . Since the first case reported by Lambert in 1898, there have been 88 cases of hepatic abscess caused by a foreign body ingestion [2] . Of these cases 33% are due to the ingestion of a fishbone [1] . As the foreign body passes through the alimentary tract there are several locations where the foreign body tends to lodge. Once swallowed, a 
Conclusion
This case is one of six cases in literature where the patient has been discharged successfully from the hospital with a retained fishbone. It demonstrates the difficulty of diagnosing an ingested foreign body as the cause of a liver abscess and the various modalities used to treat liver abscess caused by foreign bodies.
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foreign body may lodge itself in the upper aerodigestive tract, oesophagus, stomach, small bowel or colon. The most common site of impaction is usually at the level of the tonsils, although the impacted bone may be found at the base of the tongue, the vallecula or the pyriform fossa [3] . Perforations distal to the oesophagus occur in <1% of cases [4] . Once the fish bone passes through the oesophagus and pass below the level of diaphragm, the possible sites of lodgment and thus perforation include the pylorus, the duodenum, the duodenojejunal junction, the ileocecal region or any sites of congenital anomalies [5] . In this case the CT showed fat stranding between the gastric antropyloric region and the left lobe of the liver suggesting that this is the possible site of migration and penetration. In most cases, ingested foreign bodies are asymptomatic and pass through the gastrointestinal tract without any complications within a week [6] . In Asian countries since fish is commonly consumed it is the most common foreign body that is ingested as well as the one that poses the most significant risk for gastrointestinal perforation [6] . Therefore it is difficult for the clinician to determine that this is the cause of an abscess formation. The classic signs of liver abscess fever, right upper quadrant pain and jaundice are rarely seen [7] . Instead patients present with epigastric pain, fever, chills, anorexia, nausea and vomiting or even weight loss [2] . The most common differential diagnosis before surgery is often acute appendicitis or diverticulitis [8] .
There are several modalities used to diagnose foreign bodies that have penetrated from the alimentary tract. In 101 cases that were analyzed for all foreign body ingestions that have caused liver abscess, CT was the most common modality used. Table 2 shows the breakdown of all the modalities used [9] .
There is no established imaging modality that is the gold standard but CT provides a useful way of evaluating location and complications for the foreign body [9] . In this case a CT was used to discover the foreign body since the working diagnosis on initial presentation was acute appendicitis or diverticulitis.
Once the diagnosis is made there are various forms of treatment depending on the size of the abscess. Conservative management with antimicrobial agents may be attempted for abscesses less than 5 cm in size. If the liver abscess is greater than or equal to 5 cm, percutaneous drainage is recommended [3] . The bacteriological presentations of foreign-body-and nonforeign body-related pyogenic liver abscesses are different. Nonforeign body liver abscess in the majority of cases are caused by Klebsiella pneumonia and Escherichia coli. In foreign body related abscesses, pathogens include normal oral flora, with Streptococcus being the most common [12] . In this patient, both conservative as well as percutaneous treatments had failed, and this was followed by a laparotomy for open drainage. This resulted in improvement of the symptoms and reduction of the abscess size even though no foreign body could be retrieved. In our literature search of 54 cases of liver abscess caused by fishbones the procedures used for removal are listed in Table 3 . To the best of our knowledge this is the fourth case of a liver abscess due to a foreign body ingestion that has successfully been treated without the removal of the foreign body [10, 11] . A table of all the cases of liver abscess caused by a fishbone foreign body are listed in Table 4 .
